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2
for causing a device to perform one or more extended opera
tional functions, e.g., operational functions beyond those
commonly Supported by an universal remote control or those
that are uniformly found in devices of a common type. The

SYSTEMAND METHOD FORUSING AN
UNIVERSAL REMOTE CONTROL TO
ACCESS EXTENDED OPERATIONAL
FUNCTIONS OF A DEVICE

code data values that are made available for transmission to an
RELATED APPLICATIONS

This application is a continuation of and claims the benefit
of U.S. application Ser. No. 1 1/492.598, filed on Jul. 25,
2006, which application is a continuation of and claims ben
efit of U.S. application Ser. No. 10/401,378, filed on Mar. 28,
2003, which applications are hereby incorporated by refer
ence in their entirety.
BACKGROUND

10

Versal remote control to transmit a code data value selected

15

The following relates generally to remote controls and,
more particular, relates to a system and method for using an
universal remote control to access extended operational func
tions of a device.

Universal remote controls, which are well-known in the

art, typically offer a preprogrammed set of standardized keys
for use in commanding common operational functions, such
as Volume, channel, transport, etc., for each device type Sup
ported by the universal remote control, e.g., TV, VCR, DVD,
etc. However, unlike a remote control that is supplied with a
device, an universal remote control is often incapable of com
manding the full range of operational functions available on a
device. In this regard, to avoid consumer confusion caused by
the use of a large number of keys on an universal remote

25

30

control, manufacturers of universal remote controls are often

required to decide whether or not to provide a key for com
manding uncommon functions of a possible target device. By
way of example, a manufacturer of universal remote control
must decide if the keypad should include a key to command
selection of a preferred screen aspect ratio which may be
Supported by one TV, selection of closed captioning which
may be supported by another TV, and/or selection of sophis
ticated picture-in-picture controls Supported by still another
TV.

intended target device are selected from a library comprising
a plurality of code data values for all possible devices Sup
ported by the universal remote control.
To program the universal remote control to command an
extended operational function, the consumer causes the uni
from the library to a target device while observing the effect
of the transmitted code data value on the target device. As will
be appreciated, the target device may or may not respond to a
transmitted code data value since different devices may Sup
port different remotely controllable, operational functions.
When the target device responds in a manner desired by the
consumer, the consumer may tag the code data value that
caused the desired effect and assign the tagged code data
value to a programmable key on the universal remote control.
The consumer may thereafter activate a programmable key to
cause the transmission of the code data value assigned to the
activated key to cause the device to perform the extended
operational function corresponding to the transmitted code
data value. In this manner, the described system and method
has the advantage of allowing a consumer to quickly and
conveniently program the universal remote control to com
mand those extended operational functions that are: (a) Sup
ported by a target device; and (b) deemed important to the
COSU.

35

A better understanding of the objects, advantages, features,
properties and relationships of the Subject system and method
will be obtained from the following detailed description and
accompanying drawings which set forth illustrative embodi
ments which are indicative of the various ways in which the
principles of the system and method may be employed.
BRIEF DESCRIPTION OF THE DRAWINGS

40

To increase the amount of operational functions that may
be commanded via an universal remote control, various meth

ods have been proposed. Examples of Such methods may be
seen in U.S. Pat. No. 5,515,052, entitled “Universal Remote

Control with Function Synthesis,” and U.S. Pat. No. 4,959,

45

810, entitled “Universal Remote Control Device, both of

which are assigned to the assignee of this application and both
or which are incorporated herein by reference in their entirety.
While the methods disclosed in these patents have enjoyed
Some Success, they disadvantageously require a consumer to
engage in a sometimes lengthy interaction with an external
data source, such as a reference manual, customer Support hot

50

line, or the like, to obtain numeric values which must then be

versal remote control of FIG.2 to transmit code data values to

entered into or programmed on the universal remote control
to cause the universal remote control to transmit the desired

55

command(s).

sal remote control to transmit one or more code data values

a device in the system illustrated in FIG. 1;
FIG. 6 illustrates an exemplary data table in which code
data values corresponding to conventional operational func
tions are maintained;

SUMMARY

To address the disadvantages and other problems associ
ated with known methods for programming an universal
remote control to control extended operational functions of a
device, an improved system and method for using an univer
sal remote control to access extended operational functions of
a device is hereinafter disclosed. Generally, the described
system and method allows a consumer to program the univer

For a better understanding of the system and method for
using an universal remote control to access extended opera
tional functions of a device, reference may be had to preferred
embodiments shown in the following drawings in which:
FIG. 1 illustrates an exemplary system in which the uni
Versal remote control may be used;
FIG. 2 illustrates a top view of an exemplary universal
remote control for use in the system of FIG. 1;
FIG. 3 illustrates a block diagram view of various compo
nents of the exemplary universal remote control of FIG. 2;
FIG. 4 illustrates a diagram of exemplary data stored in a
memory of the universal remote control of FIG. 2;
FIG. 5 illustrates an exemplary method for using the uni

60
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FIG. 7 illustrates an exemplary data table in which code
data values corresponding to both conventional and extended
operational functions are maintained;
FIG. 8 illustrates a flow chart diagram of an exemplary
method for setting up the universal remote control of FIG.2 to
provide access to extended operational functions;
FIG. 9 illustrates an exemplary table of key assignments
resulting from the performance of the method illustrated in
FIG. 8:

US 9,396,649 B2
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FIG. 10 illustrates another exemplary table of key assign
ments;

FIG. 11 illustrates another exemplary data table in which
code data values corresponding to both conventional and
extended functions are maintained; and

FIG. 12 illustrates a table for use in assigning extended
operational functions to keys.
DETAILED DESCRIPTION
10

Turning now to the figures, wherein like reference numer
als refer to like elements, there is illustrated in FIG. 1 a system
in which an universal remote control 100 is usable to access

common as well as extended operational functions of a target
device. By way of example, a target device may be any type of
device that is adapted to respond to commands received from

15

the universal remote control 100, such as the illustrated TV

101 or VCR 102 as well as DVD players, CD players, cable
box devices, digital video recording devices, video game
devices, home theater devices, home environment devices,

personal computers, etc.
For use in remotely commanding a device to perform a
common and/or extended operational function, the universal
remote control 100, an example of which is illustrated in FIG.
2, includes a standardized set of keys 202, which are typically
assigned to predetermined, common operational functions, as
well as a set of “extended' keys 204, which are provided
expressly for the purpose of being assigned an extended
operational function, as will be described in more detail here
after. In this regard, common operational functions include
functions which are usually included in devices of a common
device type (e.g., power, digit tuning, volume control, chan
nel up/down control, media transport, etc.) while extended
operational functions include functions that are not typically
uniformly Supported by devices within a common device type
(e.g., closed captioning, picture-in-picture control, etc). The
universal remote control 100 also includes device keys, e.g.,
“aux,”“cbl”“VCR,” and “TV,” the activation of which places

to transmit the retrieved code data value to a device inaformat

recognizable by the device. It will be appreciated that the
instructions within the memory devices can be used not only
25

to cause the transmission of command codes and/or data to

30

the devices but also to perform local operations. While not
limiting, local operations that may be performed by the uni
versal remote control 100 include displaying information/
data, favorite channel setup, macro button setup, command
function key relocation, etc. Since examples of local opera
tions can be found in U.S. Pat. Nos. 5,481.256, 5,959,751, and

35

the universal remote control 100 into a mode to transmit

commands to aparticular type of device. It will be appreciated
that, while illustrated as hard keys, the keys 200 and/or the
keys 202 of the universal remote control 100 may imple
mented as Soft keys, for example, by being displayed on an

40

LCD touch screen or the like.

By way of further example, referring to FIG. 3, the univer
sal remote control 100 may include, as needed for a particular
application, a processor 300 coupled to one or more memory
devices (such as a ROM memory 308, a RAM memory 310,
and/or non-volatile read/write memory 306), a key matrix
302 (e.g., physical buttons, a touch screen display, or a com
bination thereof), an internal clock and timer 301, transmis
sion circuit(s) 304 (e.g., IR and/or RF), receiver circuit(s)
and/or transceiver circuit(s) (e.g., IR and/or RF not illus
trated), a means 303 to provide visual feedback to the con
Sumer (e.g., LED, display, and/or the like), means to provide
audio feedback to the user (e.g., a speaker—not illustrated), a
power Supply 307, serial I/O port (e.g., a jack or contacts—
not illustrated), and a bar code scanner—not illustrated. As
will be understood by those of skill in the art, the memory
device(s) includes executable instructions that are intended to
be executed by the processor 300 to control the operation of
the universal remote control 100. In this manner, the proces
sor 100 may be programmed to control the various electronic
components within the universal remote control 100, e.g., to
monitor the power supply 307, to cause the transmission of
signals, display icons and/or HTML pages, etc. The non
volatile read/write memory 306, for example, an EEPROM or

4
the like, may be provided to store setup data and parameters as
necessary Such that data is not required to be reloaded after
battery changes. It is to be understood that the memory
devices may take the form of any type ofreadable media, Such
as, for example, a Smart Card, memory Stick, a chip, a hard
disk, a magnetic disk, and/or an optical disk. Still further, it
will be appreciated that some or all of the illustrated memory
devices may be physically incorporated within the same IC
chip as the microprocessor 300 (a so called “microcontrol
ler) and, as such, they are shown separately in FIG.3 only for
the sake of clarity.
To cause the universal remote control 100 to perform an
action, the universal remote control 100 is adapted to be
responsive to events, such as a sensed consumer interaction
with the key matrix 302, receipt of a transmission, etc. In
response to an event appropriate instructions and/or data
within the memory devices are executed and/or accessed. For
example, when a command key is activated on the universal
remote control 100, the universal remote control 100 may
retrieve a code data value corresponding to the activated
command key from a memory device and access instructions

45

50

6,014,092 they will not be discussed in greater detail herein.
A still further local operation, described hereinafter, allows
the consumer to program the universal remote control 100 to
access extended operational functions of a device.
By way of still further example, an exemplary ROM
memory 308 may store both program instructions 402, e.g., to
effect local operations of the universal remote control 100,
and code data tables 404 which comprise a library of infor
mation for use in transmitting code data values to target
devices. In the example illustrated in FIG. 4, the code data
tables 404 are divided into two groups: descriptions of the
transmission formatting used by different target appliance
manufacturers 406; and data tables 408 containing code data
values to be transmitted to control operational functions of a
device. Storing information in this manner is preferred,
although not required, as it optimizes use of memory space,
e.g., since Sony uses a common IR transmission formatting
and encoding arrangement for all its products, it is only nec
essary to store the Sony transmission formatting information
410 once, even though the library in the remote control
includes code data values for both a Sony TV 412 and a Sony
VCR 414.

55

60

To program the universal remote control 100 to access the
common operational functions of a device, the consumer may
use one or more known methods for setting up an universal
remote control. In this regard, examples of known methods
for performing an initial setup of an universal remote control
may be found in, for example, the above mentioned U.S. Pat.
No. 4,959,810 as well as U.S. Pat. No. 5,614,906, entitled

“Method for Selecting a Remote Control Command Set,” or
U.S. Pat. No. 4,703,359 entitled “Universal Remote Control
65

Unit with Model Identification Capability.” each of which is
incorporated herein by reference in its entirety.
Once the universal remote control 100 has been setup to
control the common operational functions of one or more
intended target devices, the consumer may then initiate an

US 9,396,649 B2
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extended setup mode for the purpose of programming the
universal remote control 100 to allow for the commanding of
any extended operational functions of the same intended tar
get device(s). In the extended setup mode, the consumer
generally commands the universal remote control 100 to
access additional code data values that may be available for a
specific device, which device has been previously identified
to the universal remote control 100 during the initial setup
phase, and to transmit the accessed code data values to the
device. Accessed code data values may be transmitted to the
device, for example, one by one in sequence, either under the
manual control of the consumer via activation of a “step” key
or automatically at predetermined intervals. Still further, the
sequence in which the code data values are accessed and
transmitted may be such that an installed base is considered,
i.e., code data values for commanding extended operational
functions that have a higher percentage of inclusion in devices
of a common device type are accessed and transmitted first.
AS code data values are being accessed and transmitted to the

6
not been illustrated for the sake of clarity. The reader will also
note that the table shown is for TV devices and thus, for
5

10

15

device, the consumer observes the reaction of the device and

whenever a desirable response is invoked, the consumer may
take action to assign the code data value just transmitted to
one of the group of extended keys 204. If desired, code data
value for use in controlling extended functions may also be
assigned to override the default functions assigned to keys
202 which are part of the standard key set.

25

With reference to FIG. 5, once the universal remote control

100 has been setup to command the operational functions of
a device, the programming 402 of the universal remote con
trol 100 is operational to be responsive to activation 502 of a
key. Specifically, the programming 402 may respond to acti
vation 502 of a key by interrogating 504 a key matrix 302 to
determine which key or “scan code' was activated. Based on
the scan code, the previously entered setup values (e.g.,
device brand/model entered as part of the initial setup proce
dure as stored in RAM310 or non-volatile memory 306), and
the device type or “mode” the universal remote control 100 is
currently set to control (e.g., TV, VCR, Cable, etc.) the pro
gramming 402 determines which operational function is
being requested (e.g., Power) and from which data table entry
506 (e.g., RCATV) the code data value corresponding to that
operational function should be retrieved. As previously noted,
the data table 506 includes a pointer to the set of formatting
information 508 (e.g., RCA) to be used in sending the
retrieved code data value to the device. Provided with this

information, the programming is then able to cause the code
data value to be transmitted in a pattern (e.g., to pulse the IR
signaling means 304) that will be recognized by the intended
target device (e.g., an RCA TV set 510 as a “Power com
mand).
With respect to common operational functions, FIG. 6
illustrates an example of a conventional data table in greater
detail. It should be noted that the operational function labels

30

35

40

the universal remote control 100.

To allow the consumer to select which of the additional,

45

50

shown in the first column of the illustrated data table are

presented only for ease of reference as these labels would not
be part of the actual data stored in ROM memory since, in
practice, the intended resulting operational function of a code
data value is implicit by its position in the table which corre
sponds to a scan code. As described earlier, each device entry
(i.e., column in the table 412) includes a header value 602
designating the formatting that is to be used to transmit code
data values for that device, followed by a list of code data
values 604 corresponding to each of the key functions Sup
ported by the universal remote control 100. In general, the
header information 602 may also include any fixed data val
ues (e.g., a manufacturer identity) which are to be sent as part
ofevery command transmission, which fixed data values have

example, does not include code data values for common
transport functions such as play, rewind, fast forward, etc.
Similarly, tables for other device types may exclude various
other key function which do not apply to that class of device:
the program Software 402 takes this into account when map
ping key scan codes to table entry locations.
When extended operational functions are available to be
controllable through use of the universal remote control 100,
the data table would likewise be extended, as illustrated by
way of example in FIG. 7, to include those extended opera
tional functions. In the illustrated, example data table 412, up
to sixteen additional, extended operational functions 702 are
shown as being available for each device. Since these addi
tional, extended operational functions would not be standard
across all devices, they are not amenable to being identified
by specific labels and, as such, a generic “Extra designation
has been used. In instances where a particular device does not
Support Sufficient additional operational functions to com
pletely fill all positions in the table 412', entries in the table
may be filled with a duplicate of a previous operation func
tion, as illustrated at 706, or by a “null value such as, for
example, all ones or all Zeros. It will also be appreciated by
those of ordinary skill in the art that alternative methods such
as, for example, prefixing each device table with a counter
indicating how many entries are present, interpretation of a
null value as an end of data marker truncating the series of
entries, etc., may be applied in the management of this data
where advantageous.
Since the universal remote control 100, by design, fails to
have keys sufficient to be mapped to each of the additional,
extended operational functions, (e.g., sixteen extra functions
are illustrated as being provided for each device while there
are only nine keys 204 available on the remote control avail
able for assignment), provision is to be made to allow the
consumer to select which of the additional, extended opera
tional functions the consumer desires to assign to which key,
and to store that information for use during future operation of
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extended functions the consumer desires to assign to which
key, after the consumer has completed the initial setup of the
universal remote control 100 to operate the standard functions
of one or more intended target devices, the extended configu
ration mode may be entered, for example, by entering a spe
cial setup code such as by activating the “9. “7” and '9' keys
on the universal remote control keypad. In response to the
consumer entering the extended setup mode, the program
ming 402 may provide for the consumer to individually step
through all of the available, extended operational functions,
i.e., code data values, available for an intended target device
(i.e., the device setup in the universal remote control 100 for
the current device mode of the universal remote control 100),
test the response of the target device to each transmitted code
data value, and select those code data values the consumer
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wishes to assign to one or more of the programmable keys
(extended keys 204 or standard key 208). In the example
illustrated in FIG. 8, the consumer may manually advance
through the code data values to test each extended operational
function by pressing the “channel up' key 206. When step
ping through code data values, it is preferred that any code
data values that have already been assigned to a program
mable key (extended keys 204 or standard key 208) are auto
matically skipped. If the user observes a desirable reaction
from that target device in response to the transmission of a
code data value, the consumer may activate one of the
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“Extended Function” keys 204 (labeled “1” through “9”), or
one of the keys 202, instead of pressing “channel up.’ to
which the code data value just transmitted is then automati
cally assigned. The consumer may exit the extended function
setup programming, for example, by activating the 'Setup'
button 208. The extended function setup programming may
also be caused to automatically exit when the end of the table
412 has been reached or if there is no action by the consumer
for a predetermined time, such as thirty seconds. It will also
be appreciated that variations of this algorithm are possible,
for example, the extended function setup programming may
step though the available extended functions automatically at
predetermined (or user selectable) intervals instead of waiting
for a consumer to manually activate a key, the programming
may loop back rather than exit when the end of the table 412
is reached, the programming may allow the consumer to
manually step (or change the automatic stepping) in both a
forward and backward direction through the available
extended operational functions (e.g., by activating the “chan
nel down as well as "channel up' keys), the programming
may not skip extended functions which are already assigned,
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etc.

To store extended operational function selections made by
a consumer, several methods may be used. For example, as
illustrated in FIG. 9, a table 902 can be maintained, e.g., in
non-volatile memory, that serves to cross reference the physi
cal scan codes of the extended function keys to logical scan

25

codes 906 which are then, in turn, used to access the code data

values 702 for each device. In the example illustrated in FIG.
9, if a TV device corresponding to set up code "002 was
setup to be active in the universal remote control 100 and
extended key number “6” was sensed to have been activated,
the programming 402 would first inspect the table of FIG.9 at
row 910 to ascertain from the TV device column at entry 912
that the desired extended operational function is the extended
operational function that was stored at “Extra D' in the TV
device command data table 412 and then use that value (i.e.,
as the logical scan code) to retrieve the code data value 704 to
be transmitted for TV device “002” (e.g., “52” from FIG. 7).
A further method for storing extended operational function
selections made by a consumer is illustrated in FIG. 10. In
accordance with this alternative method, a key reassignment
table 1002 may be maintained, e.g., in non-volatile memory,
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table 1002 is transmitted. If, however, no match is found, the

programming 402 would process the key scan code in a
manner such as described earlier. It will be appreciated that, in
certain applications, this approach offers more flexibility
since it allows extra functions to be assigned to any key, not
just the extended keys 204 provided for that specific purpose.
This table structure may also be commonly shared by other
features of the remote control such as for example, the “Key
Mover” feature that is described in commonly assigned U.S.
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that is representative of an available, extended operational
function as well as an indication of a key to which the code
data value corresponding to the code number 1204 is to be
assigned. The results of these mapping indications may then
be stored in a table using a format similar to the table 902
It is to be further appreciated that a mapping table, such as
mapping table 902, can serve as a “user profile” so that, for
example, should the consumer purchase a new device at Some
time in the future, e.g., to replace an old device, the function
ality indicated as being desirable for a reference device, e.g.,
the old device, can be automatically included as part of a table
entry for the new device. Populating the mapping table 902
for the new device considering the selections for a reference
device, typically of the same device type, may be performed
automatically (or at consumer discretion) as part of the pro
gramming that is used to initially setup the universal remote
control 100 to command the operational functions of the new
device. In the case where the universal remote control 100 has

been setup to control multiple devices of the same device
type, provision may be made to allow the consumer to select
which of the multiple device setups is to be used as the
reference setup. Once the mapping table is populated in this
manner, the consumer may then edit the assignments should
the new device fail to Support previously specified operational
functions, should the consumer desire to change the extended
operational functions Supported, etc. It is also contemplated
that the mapping table 902, as well as other stored setup
information, may be transferable between universal remote
controls 100 to ease in the setting up of multiple universal
remote controls 100. Still further, it is contemplated that a
unique table can be maintained for each consumer that is to
use the universal remote control 100, in cases where the
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universal remote control 100 is adapted to recognize indi
vidual users thereof. So that each consumer user can have

Pat. No. 6,195,033.

Still further, as illustrated in FIG. 11, a fixed set of opera
tional functions may be provided across every device model
in a table 1102. In instances where a particular device does not
offer a particular operational function, entries in the table

universal remote control 100 one of the code numbers 1204

illustrated in FIG. 9.

which includes one or more records 1004 each of which

comprises a plurality of data fields in which is maintained
data that is indicative of a key scan code 1006, a device type
1008, a setup code 1010, and a code data value 1012 to be
transmitted in response to activation of the key corresponding
to the key scan code 1006. Thus, in keeping with this method,
whenever a key is pressed, the programming 402 would first
search the reassignment table 1002 for a match on the key
scan code generated by the activated key and, if a match is
found, the code data value indicated by the key reassignment
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corresponding to that operational function may be filled with
a duplicate of a similar operational function, as illustrated at
1104, or by a “null value, as illustrated at 1106. By way of
example only, a “null value may be indicated for a device by
being represented using all ones or Zeros. Table management
may also be performed using any of the methods described
previously with respect to the table illustrated in FIG. 7. As
will be appreciated, using this approach will still result in
more operational functions being available than keys on
which to place them. Therefore, consumers should still be
provided with a means to select and assign to available keys
Subsets of those operational functions (i.e., the code data
values corresponding to the operational functions) deemed
most useful by them.
To select and assign operational functions to available keys
using the table illustrated in FIG. 11, any of the methods
previously described could be used. Furthermore, since the
operational functions offered are known in the case of the
table illustrated in FIG. 11, the consumer can be provided
with a printed or otherwise viewable cross-reference table
1202, an example of which is illustrated in FIG. 12, and the
extended setup operation may consist simply of initiating an
extended setup programming mode and then entering into the
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access to those extended operational functions that are per
sonally desirable. Finally, it will be appreciated that the uni
versal remote control 100 may be provided with communi
cations capabilities whereby the data that populates a
composite operational function table, illustrated by way of
example in FIGS. 7 and 11, may be updated. An example of an
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4. The universal controlling device as recited in claim 1,
wherein the transmitting device is caused to transmit each
available one of the plurality of extended commands from the
command code set in response to a single activation of a
second predetermined one of the plurality of input elements.
5. The universal controlling device as recited in claim 1,
wherein activations of one or more of the plurality of input

universal remote control having Such communication capa
bilities is described in the commonly assigned U.S. Pat. No.
4,959,810.

While various embodiments of a system and method for
using an universal remote control to access extended opera
tional functions of a device have been described in detail, it

will be appreciated by those skilled in the art that various
modifications and alternatives to those details could be devel

oped in light of the overall teachings of the disclosure. For
example, it should be appreciated that any of the above

elements is used to select the command code set from which
10

described methods can be used alone or in combination to

setup an universal remote control. Additionally, the function
ality of the universal remote control can be included in other
devices such as PDAs, personal computers, home devices, or
the like. Accordingly, it will be understood that the particular
arrangements and procedures disclosed are meant to be illus
trative only and not limiting as to the scope of the invention
which is to be given the full breadth of the appended claims
and any equivalents thereof.
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wherein the standard commands from the command code set

What is claimed is:

1. A universal controlling device, comprising:
a processing device;
a transmitting device coupled to the processing device;
a plurality of input elements coupled to the processing
device, wherein the plurality of input elements include a
plurality of standard function input elements and a plu
rality of extended function input elements and wherein
configured ones of the plurality of input elements are
activatable to cause the processing device to instruct the
transmitting device to transmit a command from a com
mand code set to thereby control a corresponding func
tional operation of a controllable device; and
a memory coupled to the processing device having instruc
tions which, when executed by the processing device,
cause the processing device to:
cause the transmitting device to transmit each available
one of a plurality of extended commands from the
command code set until a first predetermined one of
the plurality of input elements is activated, where
upon a last transmitted one of the plurality of extended
commands from the command code set is assigned to
a one of the plurality of extended function input ele
ments to thereby configure the one of the plurality of
extended function input elements;
wherein each available one of the plurality of extended
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wherein standard commands from the command code

set are assigned to corresponding ones of the plurality
of standard function input elements such that the plu
rality of standard function input elements are config
ured.

2. The universal controlling device as recited in claim 1,
wherein the first predetermined one of the plurality of input
elements comprises the one of the plurality of extended func
tion input elements to which the last transmitted one of the
plurality of extended commands from the command code set
is assigned.
3. The universal controlling device as recited in claim 1,
wherein the transmitting device is caused to individually step
through and transmit each available one of the plurality of
extended commands from the command code set in response
to repeated activations of a second predetermined one of the
plurality of input elements.

are used to control one or more of power, tuning, Volume, and
transport functions of the controllable device.
8. The universal controlling device as recited in claim 1,
wherein the transmitting device comprises an infrared trans
mitting device.
9. The universal controlling device as recited in claim 1,
wherein the transmitting device comprises a radio frequency
transmitting device.
10. The universal controlling device as recited in claim 1,
wherein the universal controlling device comprises a memory
which stores a table in which assignments of commands from
the command code set to each of the plurality of input ele
ments are maintained.

commands from the command code set excludes
those extended commands from the command code

set that have been previously assigned to a one of the
plurality of extended function input elements; and

commands are assignable to the plurality of extended func
tion input elements.
6. The universal controlling device as recited in claim 1,
wherein the universal controlling device comprises a receiv
ing device coupled to the processing device and wherein data
received via the receiving device is used to select the com
mand code set from which commands are assignable to the
plurality of extended function input elements.
7. The universal controlling device as recited in claim 1,
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11. The universal controlling device as recited in claim 10,
wherein the table is associated with a one of a plurality of
operating modes of the universal controlling device.
12. The universal controlling device as recited in claim 1,
wherein the universal controlling device comprises a memory
which stores a table in which assignments of extended com
mands from the command code set to each of the plurality of
extended function input elements are maintained.
13. The universal controlling device as recited in claim 12,
wherein the table is associated with a one of a plurality of
users of the universal controlling device.
14. A universal controlling device, comprising:
a processing device;
a transmitting device coupled to the processing device;
a plurality of input elements coupled to the processing
device, wherein the plurality of input elements include a
plurality of standard function input elements and a plu
rality of extended function input elements and wherein
configured ones of the plurality of input elements are
activatable to cause the processing device to instruct the
transmitting device to transmit a command from a com
mand code set to thereby control a corresponding func
tional operation of a controllable device; and
a memory coupled to the processing device having instruc
tions which, when executed by the processing device,
cause the processing device to:
cause the transmitting device to transmit each one of a
plurality of extended commands from the command
code set until a first predetermined one of the plurality
of input elements is activated, whereupon a last trans
mitted one of the plurality of extended commands
from the command code set is assigned to a one of the
plurality of extended function input elements to
thereby configure the one of the plurality of extended
function input elements;
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mand code set from which commands are assignable to the
plurality of extended function input elements.
19. The universal controlling device as recited in claim 14,

wherein standard commands from the command code

set are assigned to corresponding ones of the plurality
of standard function input elements such that the plu
rality of standard function input elements are config

wherein the standard commands from the command code set

ured; and

wherein the first predetermined one of the plurality of
input elements comprises the one of the plurality of
extended function input elements to which the last
transmitted one of the plurality of extended com
mands from the command code set is assigned.
15. The universal controlling device as recited in claim 14,
wherein the transmitting device is caused to individually step
through and transmit each available one of the plurality of
extended commands from the command code set in response
to repeated activations of a second predetermined one of the
plurality of input elements.
16. The universal controlling device as recited in claim 14,
wherein the transmitting device is caused to transmit each
available one of the plurality of extended commands from the
command code set in response to a single activation of a
second predetermined one of the plurality of input elements.
17. The universal controlling device as recited in claim 14,
wherein activations of one or more of the plurality of input
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ments are maintained.

elements is used to select the command code set from which

commands are assignable to the plurality of extended func
tion input elements.
18. The universal controlling device as recited in claim 14,
wherein the universal controlling device comprises a receiv
ing device coupled to the processing device and wherein data
received via the receiving device is used to select the com

are used to control one or more of power, tuning, Volume, and
transport functions of the controllable device.
20. The universal controlling device as recited in claim 14,
wherein the transmitting device comprises an infrared trans
mitting device.
21. The universal controlling device as recited in claim 14,
wherein the transmitting device comprises a radio frequency
transmitting device.
22. The universal controlling device as recited in claim 14,
wherein the universal controlling device comprises a memory
which stores a table in which assignments of commands from
the command code set to each of the plurality of input ele

25

23. The universal controlling device as recited in claim 22,
wherein the table is associated with one of a plurality of
operating modes of the universal controlling device.
24. The universal controlling device as recited in claim 14,
wherein the universal controlling device comprises a memory
which stores a table in which assignments of extended com
mands from the command code set to each of the plurality of
extended function input elements are maintained.
25. The universal controlling device as recited in claim 24,
wherein the table is associated with one of a plurality of users
of the universal controlling device.
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